Age-related alterations in antioxidant capacity and lipid peroxidation in brain, liver, and lung homogenates of normal and vitamin E-deficient rats.
Age-related alterations in both antioxidant capacity and lipid peroxidation in the cerebrum, lung and liver homogenates of normal and vitamin E-deficient rats were investigated. The antioxidant capacity, which includes superoxide dismutase, catalase and glutathione peroxidase activities and vitamin E (alpha-tocopherol) concentration, was relatively stable throughout the lifespan. It was observed, however, that catalase and glutathione peroxidase activities in livers of old rats decreased and that vitamin E concentration in lung and liver increased with age. In vitamin E-deficient animals, catalase activity in liver increased and glutathione peroxidase activity in liver and lung decreased. Lipid peroxidation was monitored by use of three different indices, i.e. the thiobarbituric acid (TBA) value, oxygen absorption and conjugated-diene formation. In the absence of any initiator, neither oxygen absorption into tissue homogenates nor conjugated-diene formation in lipid extracts from the homogenates occurred. The TBA value of each cerebrum homogenate incubated under air or an oxygen atmosphere was larger than that of the corresponding unincubated cerebrum homogenate. From comparison between the TBA value and oxygen absorption, this increase in the TBA value was suggested to be due to some reactions other than lipid peroxidation. Although tissue homogenates examined contained TBA-reacting materials, no lipid peroxidation seems to arise during incubation of them. No age-related alterations in the TBA value and oxygen absorption in rat tissue homogenates were observed. Vitamin E deficiency had no effect on the TBA values of cerebrum and lung homogenates, while it seemed to increase the TBA values of liver homogenates. Vitamin E deficiency had no effect on oxygen absorption in these tissue homogenates. The induction period of initiator-induced conjugated-diene formation in lipid extracts from liver and lung homogenates from normal and vitamin E-deficient rats tended to be extended with age. Vitamin E deficiency decreased the induction period of initiator-induced conjugated-diene formation. As a result, the length of the induction period was found to be proportional to vitamin E concentration in lipid extracts. The overall antioxidant capacity of rat tissues appears to be maintained without large variation during ageing. Decreases in the capacity of some antioxidant factors may be compensated by increases in the capacity of other factors.